The Early Years of Illuminating Engineering in Great Britain

Summary
This lwture deals with the origin and growth of illuminating engineering in this country from the publication ot Trotter's paper in 1892 to the . years immediately following the First World War. It describes the work of the pioneers in this field, especially Trotter, Paterson, Gaster and Dow, and traces the influence of the Illuminating Engineering Society in bringing about a better appreciation of the importance of a specialised study of lighting problems. This lecture is not concerned with very early attempts at lighting such as, for example, those described so entertainingly by W. J. Liberty in his accounts of how the London City Fathers tried in the fifteenth and sixteenth centuries to make the streets less perilous for the wayfarer after dark. Illuminating engineering may be said to have begun when attention was consciously paid to the lighting effects produced by the lamps employed and deliberate attempts were made to achieve a preconceived result.
There seems to be little doubt that the pioneer in this field was that extraordinary genius, Benjamin Thompson, Count Rumford, whose treatise '' On the Management of Light in Illumination" must be the first book on illuminating engineering ever published. Rumford's work was referred to at some length by H. Buckley in his presidential address tu this Society in 1944(1) so that I need not refer to it in any detail this evening. It is, however, worth noting that Rumford was British by birth and, although much of his practical work on illumination was done in Bavaria, his book was written after his return to this country.
We may, therefore, justifiably claim that the first illuminating engineer was an Englishman, but that said, we have to pass rapidly over a period of some 80 or 90 years before we come to a recognisable revival of interest in illumination as such. The year from which the illuminating engineering movement started may probably be put at 1892 when A. P. Trotter read his classic paper before the Institution of Civil Engineers (2) .
This was entitled " T h e Distribution and Measurement of Illumination" and in it Trotter described the principles of photometry and methods of calculating the distribution of illumination from a number of sources.
In the final section of the paper he gave the results of an extensive survey of the illumination in certain important thoroughfares 2nd open spaces in London. It is worth pas ing mention that, in his reply to the discussion, Trotter recommended a, spacing-heilht ratio of four in order to achieve a satisfactory degree of uniformity in street lighting. This figure is, if anything, an improvement on that which is being authoritatively recommended to.day.
Long before he wrote this paper, Trotter had been interested in illumination matters.
In the early 1880s he designed a dioptric system for re-distributing the light from an arc lamp so that it would produce a uniform illumination over an Given at the first Trotter-Paterson Memorial Lecture a t the Royal Institution, London, on January 17, 1951.
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extended area (3) and it was due to his work in this direction that Arthur Balfour, on the advice of Lord Rayleigh, consulted him on the illumination of some paintings by G. F. Watts at Balfour's house in Carlton House Terrace.
What led more directly to his later work in illuminating engineering, however, was the fact that in 1883-84 he assisted Sir William Preece in what must have been some of the first measurements of illumination, as such, ever made. Preece, who was then Chief Engineer to the Post Office, had been asked by the Commissioners of Sewers of the City of London (the body then responsible for the street lighting of the City) to prepare a specification for lighting part of the City by electricity and an expenditure of f200 had been authorised for carrying out certain experiments. These included measurements of illumination in experimental installations erected at Wimbledon and it is significant that, in a paper read before the Royal Society in 1883(4), Preece had written:-" We do not want to know so much the intensity of the light emitted by a lamp, as the intensity of the illumination of the surface of the book we are reading, or of the paper on which we are writing, or of the walls upon which we hang our pictures, or of the surface of the streets and of the pavements upon which the busy traffic of cities circulates. . . . Hence, I propose to measure the illumination of surfaces quite independent of the sources of light by which they are illuminated."
Trotter, in his '' Reminiscences," confirms the view that Preece was the first man to appreciate the importance of measuring illumination. He writes; " I am confident that the idea of measuring the illumination received from, as against the candle-power emitted by, a source of light, originated with Preece himself. It is true that the first illumination photometer which he invented was a crude piece of apparatus, but the idea was right." Preece himself described his photometer as follows : " Our instrument for the purpose must be light and portable, for it had to be moved about the streets. It required to be easily reproducible at any time and place, and to be absolutely uniform. I took my idea from the fairy lamps used at the Savoy Theatre in ' Iolanthe.' Here we had something portable, adjustable, uniform, and very easily manufactured. One of these lamps was placed inside a small box, the top of which had a screen of white paper on which was a grease spot. I was able, by increasing or diminishing the current of electricity producing the light, to vary the illumination of one side of this grease spot. When it was desired to measure the illumination of any space, such as the surface of a street, this box had simply to be put at the place to be measured, and the current had to be regulated until the grease spot disappeared. The current of electricity then became the measure of the illumination, and a simple table gave the results in terms of the new standard." This " standlard " was the illumination from a British standard candle at a distance of 12.7 inches and so did not differ much from our lumen per square foot. Trotter(5) described a modification of this photometer and added the following interesting account of the method used for measuring the current through the lamp:-"The lamps used were generally Swan 24-candle-power at 5 volts. As at that time there were no sufficiently sensitive ammeters or voltmeters, a differential galvanometer null method designed by Major P. Cardew was employed. The current to be measured passed through a few turns of thick wire, and the current from two large Leclanchd cells passed through a coil of many turns of fine wire. Resistance boxes with plugs were arranged in both circuits, the one for controlling the candle-power of the lamp, and the other for adjusting the current in the fine-wire circuit of the differential galvanometer. The handling of the two sets of plugs for each measurement was tedious. The instability of a glow-lamp as a standard of light was alluded to by Preece in his original paper, but no perceptible change occurred in the course of an evening's work. The instrument was calibrated with standard candles." After Trotter's paper of 1892 interest in the subject of illumination spread very December, 1907 , he read a paper on "The Province of the Illuminating Engineer" before the Association (now the Institution) of Engineers-in-Charge. In this he emphasised the importance of illumination, both to human welfare and to the national economy, and he urged the need for a means whereby information on the subject could be disseminated, not only among engineers but also among the many others to whom a knowledge of the principles of good lighting was of importance. In January, 1908, he founded " The Illuminating Engineer," the journal which we have to-day under its later name of " Light and Lighting," and in its pages he published articles by specialists, not only in this country but from abroad as well. The journal was well edited and well produced, even its first volume running to over a thousand pages of letterpress, plentifully interspersed with half-tone illustrations. From the very beginning Gaster insisted that the journal should treat all illuminants quite impartially, and he was fully alive to the importance of enlisting not only the goodwill but also the active support of the many professions, besides engineering, which should be concerned with the promotion of good illumination. In his first editorial he wrote, *' The question of illumination concerns not only the lighting engineer and the consumer, but the points of view of, aniong others, the architect, the oculist and the physiologist also deserve great consideration. There is a need at the present time to bring together those who are interested in all these various sides of the question and, until this can be done, we maintain that illumination cannot receive suitable recognition as a science or an art."
A perusal of the author indexes to the first few volumes of "The Illuminating Engineer " reveals the names of practically all those, both in this country and abroad, who made early lighting history. Among the pioneers in this country whose names The Trotter photometer depended on the cosine law of illumination and was housed in a box, some 8 x 9 x 4 in. mounted on a tripod, the lamp being supplied from a portable battery housed in the case used for carrying the instrument. The Hamson photometer was somewhat similar except that it incorporated a flicker comparison field to overcome the effect of colour difference, often very troublesome when measuring the illumination in a street lit by arc lamps. Street lighting was still a subject to which a good deal of attention was being paid, and the pioneer work of Preece and Trotter was carried further by A. A. Voysey, the electrical engineer to the Streets Committee of the City Corporation His report for 1908, reprinted in " The Illuminating Engineer," contained the results of extensive series of measurements of illumination, followed by a number of conclusions and recommendations, among them the opinion that the illumination of a horizontal surface 4 ft. above ground level in a street should not fall below 0.1 f.c.
Although the first volume of " The Illuminating Engineer " contained a number of articles on illumination proper, many were concerned with the properties of light sources or with methods of measurement. For instance, E. P. Hyde, of the Bureau of Standards, and C. C. Paterson and E. H. Rayner, of the National Physical Laboratory, gave accounts of their respective photometric laboratories. There is, however, one article in the February number which calls for special notice. It was entitled "The Illuminating Engineer as a Specialist " and discussed the necessity for impartial experts in lighting matters and the best means by which a study of illuminating engineering could be fostered among electrical and gas engineers. It was followed by nearly 10 pages of extracts from the technical press in which opinions, both favourable and unfavourable to the formation of an illuminating engineering society in this country were expressed. '' At the time of his inception the illuminating engineer was hailed as a man likely
The following extract is worth quoting : -to add to the gaiety of nations. It was freely prophesied, owing to the conflicting interests of electricity, oil, and gas, that a meeting of an illuminating society would have more the aspect of a bear garden than a sedate scientific assembly . . . but, as is often the case, the prophets have turned out to be windbags and the illuminating engineer, at least in America, is an established fact." There is no doubt that the fear that commercial rivalries might wreck any society devoted to the study of illumination was ever present in the minds of those most keen on the project, and Gaster insisted, time and again, that "what we want you to tell us is what you can do and not what the other fellow can't do."
In spite of these misgivings and other obstacles, such as the opinion, strongly held in some quarters, that it was undesirable to add to the already large number of specialist engineering societies, the impetus towards the formation of a British Illuminating Engineering Society was growing steadily. Lectures on illumination were included in the syllabuses of at least two technical colleges in London; at the Northampton Polytechnic Dr. C. V. Drysdale gave a complete course on the subject while a little later Prof. MacGregor-Morris gave a series of three lectures on electric lighting at the East London College (now Queen Mary College), and in the course of these dealt with street lighting and photometry.
Then early in 1909 Gaster gave a series of four Cantor lectures at the Royal Society of Arts. His subject was '' Modern Methods of Illumination " and in his concluding remarks he emphasised, once again, the need for the lighting specialist and for a society which could provide an impartial platform for an exchange of views among those interested and for the promotion of good lighting practice. He then referred to the formation, only a few weeks previously, of such a society in this country, and he solicited the goodwill of his audience towards this new venture. The Illuminating Engineering Society was founded on February 9, 1909, at an informal dinner at the Criterion Restaurant where Gaster had gathered together twenty-five of those whom he had managed to infect with some of his overflowing enthusiasm for the project. The speeches made on this occasion are recorded in " The Illuminating Engineer " for March and make very interesting reading. It was then that Mr. Dow made his famous remark, often quoted subsequently, that when he looked up the word illumination in a well-known encyclopaedia he was rewarded by the cryptic reference, " Illumination: See Fireworks." Gaster naturally gave an outline of his proposals and in the course of his remarks was emphatic that the Society should not be called The Society of Illuminating Engineers, but "The Illuminating Engineering Society."
He had elaborated this theme at some length in his editorial in the January number of the journal and in view of developments which have taken place in the Society during the last two or three years only, it is worth while quoting part of what seems almost a prophecy, now, at long last, fulfilled. " I n advocating the formation of such a society," he wrote, " we have no desire to do more than provide a common platform where all those interested in illumination may be able to express their views in a free and informal manner, and membership of such a society cannot, at the present time, be regarded as any claim to professional distinction. We naturally hope that in time t 4 come, when the subject of illumination has been thrashed out in detail to a far &eater extent than at present, 'expert illuminating engineers ' will have a professional existence and will, even though few in number, be entitled to claim the distinction that the name implies.
" But at the present moment, though a man may be a member of the ' Illuminating Engineering Society,' this will not entitle him to be termed an ' Illuminating Engineer ' unless his qualifications are of a very exceptional nature, and the number of experts In this country who are entitled to claim the title with any approach to justice are, to the best of our knowledge and experience, few indeed and the same view of the matter is held in the United States. For this reason the society has been termed the ' Illuminating Engineering Society ' and, not the ' Society of Illuminating Engineers. ' The subject of illuminating engineering may be said to have proved its claim to existence. But the expert ' Illuminating Engineer ' is a creation of the future, and any zttempt to force his existence in name only, without the necessary qualifications, can only bring the title into disrepute."
The inaugural meeting of the I.E.S. was held on November 18, 1909, in the rooms of the Royal Society of Arts, its regular meeting place for many years to come. The first president was Prof. Silvanus P. Thompson and at that time the number of members was 157, including 27 vice-presidents, many of whom were distinguished lighting engineers overseas. The presidential address was printed in full in the "Illuminating Engineer" which had been adopted as the official organ of the Society at its formation. The Honorary Secretary was, most naturally, Leon Gaster, and J. S. DOW. who had been associated with Gaster from the time of the inception of the journal, also naturally took a full share in the work of running the Society. Thus began his long period of service to the I.E.S. which was only terminated by his death. It is worth noting here that Dow was responsible for a number of important technical communications published in the first few numbers of the " Illuminating Engineer," in particular one on flicker photometry and another on the effect of light of different colours on visual acuity. In 1910 he and V. H. Mackinney invented the first form of the Lumeter, an instrument familiar to all illuminating engineers, even to-day. though it is remarkable that it was first designed and described as " an instrument for the measurement of surface brightness."
In their paper Dow and Mackinney pointed out that " what really concerns us is not only the illumination arriving on a surface, but the actual surface-brightness which results." The use of the instrument for measuring illumination was dismissed in a few lines but it is probably correct to say that if any lighting engineer in this country were asked to name the illuminometers most familiar to him, the Lumeter would almost certainly be among the first to be mentioned. The period 1909 to 1914 was one of great activity on the part of the Society. Glare and the means to be used for avoiding it, or at any rate mitigating it, were intensively studied. At the second and third meetings, held in January and February, 1910, it formed the subject of a long discussion opened by J. H. Parsons, now Sir John Parsons, and very soon "Light on the object and not in the eye" became a slogan of the lighting engineer. It was even proposed that there should be an international commission on the subject.
It was, no doubt, this preoccupation with the ill effects of glaring light sources in the field of view that was largely responsible for the development of interest in totally indirect lighting or, as it was sometimes called, "inverted lighting."
In the December number of "The Illuminating Engineer" for 1910 there is a description of the lighting system of the building then recently occupied by the Institution of Electrical Engineers as its new headquarters. Three-quarters of the illumination in the lecture theatre was indirect, from tungsten lamps in the cornice, while the remaining quarter was from 350-watt quartz-tube mercury vapour lamps above the ceiling panels. The average total illumination was about 2 lumens per sq. ft. The opinions of it were generally favourable, though some condemned it as sombre and rather depressing.
The year 1911 was notable for the enthusiasm with which members of the I.E.S. devoted themselves to the task of satisfying the need for more widespread education in illumination matters. No fewer than four lecture courses were given in that year. In the spring, J. S. Dow gave six lectures at the Westminster Technical Institute, while. during the winter session, 1911-12, a course of nine lectures was given at the Northampton Polytechnic and courses of 12 lectures each at the Polytechnic, Regent Street, and 
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the Borough Polytechnic. These last two courses consisted of the same lectures, six of them given by different prominent members of the Illluminating Engineering Society and six by J. S. Dow.
Meetings of the Society were held regularly, and both library lighting and school lighting had been discussed during the 1910-11 session. Street lighting was still a very live subject, with Haydn T. Harrison as one of the protagonists in the fight for improvements, at any rate on the electrical side. The subject was, indeed, so lively that the Society resolved to set up a special committee to draw up a specification. Subsequently, it was found that the Institution of Electrical Engineers had already been moving in the same direction, and the I.E.S., at the Institution's invitation, appointed five delegates to a joint committee, on which, as well as the I.E.E. and the I.E.S.. the Institution of Gas Engineers and the Association of Municipal and County Engineers were represented. The document finally appeared in 1913(6) under the title I' Draft Standard Clauses for Inclusion in a Specification for Street Lighting," and it was discussed at a meeting of the Illuminating Engineering Society in April of that year. The discussion was opened by A. P. Trotter, who gave a very full account of the work of the committee and the reasons underlying the various clauses which they had drafted.
The principal clause, from the point of view of the lighting engineer, was one which classified streets according to the minimum illumination, the values ranging from 0.01 ft.c. for Class A streets to 0.10 ft.c. for Class E. As Trotter pointed out, this left some 20 letters available "for such higher classes of illumination as the progress of civilisation may call for." The minimum illumination was that measured anywhere on a horizontal plane 3 ft. 3 in. above ground level.
This document caused no inconsiderable amount of controversy, some of it unfortunately quite acrimonious, between those who approved of the use of illumination as a criterion for street lighting and those who wished to retain the old method of specification by candle-power. The disagreement was so deep-seated that finally the document was referred back to the committee for reconsideration. So does history seem to repeat itself. Returning now to 1911, it is worth noting that the issue of "The Illuminating Engineer" for October of that year contained an article with a table showing the values of illumination recommended lby various authorities for different kinds of work. This was probably the first attempt, at any rate in this country, to draw up an illumination code, and it is interesting to find that the average recommendation for reading was 3 ft.c., the same value being also suggested for machine-shops.
In connection with these figures it has to be remembered that this was the time when tungsten filament vacuum lamps were gradually replacing carbon-filament and tantalum lamps and inverted arcs were used quite extensively for large interiors; indirect lighting by arc lamps, by the way, was used quite often in drawing offices. On the gas side, the inverted mantle had only two or three years previously begun to replace the upright mantle for interior lighting; the use of high-pressure gas was, of course, mainly confined to street lighting, though there were a number of installations in large industrial premises.
The year 1912 saw a very important advkce in the struggle for official recognition of the importance of good illumination'in daily life, for, in January of that year, the Home Secretary set up a Departmental Committee " t o inquire and report as to the conditions necessary for the adequate and suitable lighting (natural and artificial) of factories and workshops, having regard to the nature of the work carried on, the protection of the eyesight of the persons employed and the various forms of illumination." The chairman was R. T. Glazebrook, later Sir Richard Glazebrook, the Director of the National Physical Laboratory, while the secretaries were D. R. Wilson (later Sir Duncan Wilson) The new committee very soon decided to carry out a still more thorough investigation of existing conditions, and in the summer of 1913 I was appointed to carry out the new survey with the assistance of G. F. Sedgwick, of the Factory Department. It was completed during a period of about six months in 1913-14, and included some 4,000 measurements in 163 rooms of 57 factories in the engineering, textile and clothing industries. The factories were very widely distributed geographically, and the measurements were of both daylight and artificial lighting.
The committee heard evidence from a large number of individuals and representatives of organisations interested in the subject, and in 1915 its report was published, in three volumes. The first volume contained the report proper and a series of appendices, some of which gave the technical information on which the committee based its recommendations. The longest appendix was a summary of the illumination survey, but several of the others are worthy of notice. For instance, one dealt with the incidence of accidents in factories and was probably one of the earliest attempts to correlate accident rate with illumination. Another gave an account of experimental work done to investigate the relation between the reflection factor of a material and the illumination needed for working on it. Yet another included one of the earliest surveys of daylight, at any rate in this country, and in it may be found curves showing the variation of illumination throughout the day for every month of the year. These curves were based on thousands of measurements made out of doors at Teddington during 1914.
The second volume contained verbatim minutes of evidence, while the third consisted of a complete account of the lighting survey. This gave a plan of each factory room, showing the points at which the measurements were made, the value of the illumination sand of the daylight factor at each of these points, particulars of the artificial lighting system and of the arrangement and size of the windows, a brief description of the work carried out in the room and any other relevant information.
These volumes make very interesting reading to-day. For instance, one witness, speaking about the use of workrooms lit entirely by artificial light, said: " I know of one very large factory where there are between 500 and 600 women and girls.employed and there is absolutely no daylight whatever. The whole of that is artificial light; it was gas originally, and then they introduced electric light. Then the complaints beoame very numerous, and I investigated them about 10 years ago, when it was said that the electric light hurt their eyes. These complaints have now disappeared." (7) .
Another witness complained of the ill effects of the bare gas flames which were commonly used in small tailoring workshops, especially in the East End of London.
The extent to which this form of lighting had persisted, even in 1913-14, was remarkable, and the survey revealed that in a considerable number of factories of all kinds the batswing burner was almost more frequently met with than the incandescent gas mantle. In one foundry the men, in an effort to improve the illumination, had removed the burners and used the gas burning as it issued from the pipes. In another foundry the illumination only exceeded 0.1 Im.lft.2 in one small area lit by a naphtha flare. Needless to say, there were a few factories where the lighting was very good, judged by the standards of that time, but in the great majority the illumination, both general and at the work, was quite inadequate, while glare was frequently present to a noticeable, and even sometimes a distressing, extent. There is no doubt that the committee's report, although it had no legislative force, helped very greatly to bring about a steady improvement in the lighting conditions in factories during the years between the wars.
It has been mentioned that the factory lighting survey covered daylight as well as artificial light, and, in fact, it included a determination of the daylight factor at each point selected for measurement in the premises visited. Two photometers were used, one a Lumeter of the type already described, the other a Luxometer, a more portable form of the Trotter photometer due to K. Edgcumbe (now Lord MountEdgcumbe)(8). One observer inside the factory made measurements at exact minutes of the illumination values at the selected points, while the illumination from the open sky was measured every minute by a second observer situated in an exposed position out of doors. On a cold winter morning in the north country, with a strong easterly wind blowing, the term " exposed position " took on a very special meaning.
The use of the daylight factor for expressing the quantitative aspect of the daylight at any point in a building was first suggested by A. P. Trotter in 1895(9), and it had been subsequkntly taken up and much used by P. J. Waldram, who pioneered, at any rate in this country, in the study of daylight. As early as 1909 he had published the results of a number of measurements in various public buildings, including the Houses of Parliament and Charing Cross Station(*o), and in December, 1913, he read a paper on the subject before the Illuminating Engineering Society. It was during the course of the discussion on this paper (resumed at the following meeting) that he described a series of experiments carried out with Prof. W. C. Clinton, of University College, to test the validity of the model method of studymg the drylight conditions in proposed buildings( * I).
Waldram made considerable use of the device, generally known as a " daylight attachment " to an illumination photometer, which was devised by Trotter. Incidentally, the description given by Trotter in his book is a refreshing example of how even Homer sometimes nods.
Trotter always professed a distaste for the mathematical side of photometry and in this connection there is a passage in his book that is worth quoting. Referring to the calculation of the illumination from an extended source he writes, "If this problem is pursued it takes refuge in an integral. Several mathematicians have gone in after it. Hyde, with dextrous use of formidable calculations, has attacked the special case of a Nernst filament of appreciable diameter; Fleming has wrestled with it and has produced a convenient formula, S. P. Thompson has made a flank assault by an electrostatic analogy and gives an approximate rule, buG no books on photometry have treated the matter from a practical point of view "(12). It is, therefore, not surprising to find that Trotter's description of the daylight attachment is non-mathematical but it is surprising to find that it completely ignores the cosine law of illumination. It reads as follows:-" Suppose that a hemispherical cover is placed over the photometer screen, and a round hole . . . is made in this cover. The amount of illumination falling on the photometer screen bears the same proportiot to the total illumination which would fall on the uncovered screen, as the area of the hole in the cover bears to the total surface of the hemisphere." The fact is, of course, that owing to the operation of the cosine law, the ratio of the illuminations is double the ratio of the areas, so that the markings on the various stops in the daylight attachment were all half what they should have been. P. J. Waldram continued his work on daylight after the paper referred to above and it culminated in the classical communication which he and his son, J. M. Waldram, made to the Society in 1923(13). This described the now famous " Waldram diagram " which has done so much to facilitate calculations of daylight and therefore to foster interest in window design among architects and illuminating engineers alike.
During 1913 and 1914 tha Illuminating Engineering Society, and in fact the movement generally, went on from strength to strength.
The work of education and of self-education continued; lectures were given, papers were read and discussed and in various ways the principles of good lighting were brought to the notice of an ever increasing number of people.
For instance, in October, 1913, a big Gas Exhibition and Congress were held at the White City. In the former there was a series of exhibits of the best and latest forms of gas lighting, while at a session of the Congress, under the chairmanship of Lord Rayleigh, three papers on lighting were presented and discussed. It is interesting to note that during this discussion the suggestion was made that the I.E.S. should form local sections in the provinces. Another important contribution to lighting education was the publication in 1915 of the first edition of Gaster and Dow's "Modern Illurninants and Illuminating Engineering."
It was at a meeting of the Society in May, 1914, that Trotter read his paper on '' The Nomenclature and Definition oil Photometric Magnitudes and Units," in the course of which he made some rather disparaging remarks abQut the introduction of luminous flux and the lumen, as one of the fundamental ideas-in illuminating engineering. In the subsequent discussion Paterson took up this challenge and treated the audience to a fairly lengthy homily on the advantages of the flux concept to which, doubtless, many of those present were then being introduced for the first time. The matter was not allowed to drop and in January, 1917, a discussion on " T h e lumen as a measure of illuminating power" was opened by Professor MacGregor-Morris and his remarks were followed by what was, in effect, a full-length paper on the subject by F. W. Willcox. It is interesting to read of the misgivings and the diffidence which attended the introduction of a term and concept which have now become second nature to every illuminating engineer.
The war was now beginning to have an effect on1 the Society's work, although the restrictions on public lighting were at first partial and only became more and more severe as the risk of attack from the air became greater. " T h e Illuminating Engineer " became thinner as the war continued, though it is interesting to note that the page size had been, from the first, almost exactly the size to which we are now accustomed. The change to folio did not occur until 1925.
Trotter became president of the I.E.S. in 1917 and he held that office until the end of the 1919-20 session when he was succeeded by Parsons. In 1917 he led a team which carried out a series of measurements on the light given by flares and parachute lights. The work was done for the Ministry of Munitions, using a specially designed photometer or illumination gauge, and it was described in a paper read before the Society in December, 1918. This work was one outcome of the approach which had been made by the Society to the newly formed Department of Scientific and Industrial Research in 1917, when a deputation of seven members of the I.E.S., including Trotter, urged upon the chairman of the Department's Advisory Council the need for a committee to initiate and co-ordinate research in illumination. This joint committee was duly formed under Trotter' Although this lecture is concerned solely with the development of illuminating engineering in Great Britain, it is only fitting to refer to the work of the Internatlonal Commission and this country's share in that work. The predecessor of the I.C.I. was the International Photometric Commission founded in 1900. This body was, as its name implied, almost exclusively concerned with photometry and photometric standards and there were representatives of Great Britain at all the meetings. Paterson attended in 1907 as a representative of the National Physical Laboratory. In 1913, as a result of the growth of interest in illumination, not only here but in America and elsewhere, it was decided to broaden the basis of the Commission's work and it was completely reconstituted as the International Commission on Illumination. Paterson was appointed honorary secretary of the new body which, unfortunately, was almost immediately prevented from functioning by the outbreak of the First World War. However, as soon as possible after the cessation of hostilities, Paterson began to plan for a revival and he sent me over to Paris in 1920 to make plans for the first technical session, which was held there in 1921.
The official participation of this country in the Commission's work was through the National Illumination Committee, formed in the autumn of 1913 by the co-operation of the I.E.S. with the Institution of Gas Engineers, the Institution of Electrical Engineers, and the National Physical Laboratory. Trotter succeeded Duddell as chairman in May, 1919, and when he retired to the country in 1920 he was in turn succeeded by Edgcumbe.
Paterson remained honorary secretary of the International Commission, with oniy one break, until the conclusion of its latest meeting in 1948. The break was the period for which he was president, viz., 1928 to 1931, and his tenure of that position, as the international leader in illuminating engineering, culminated in 1931 in the great International Illumination Congress held in this country and attended by no fewer than 140 delegates from overseas. The Congress immediately preceded the eighth session of the Commission and it was notable, among other things, for the first demonstrations of the possibilities of flood-lighting on a scale never before attempted.
The years immediately following the First World War may well be regarded as marking the end of the pioneering period and the beginning of the modern era in illuminating engineering. The fundamental principles had been established and as new and improved sources of light appeared they were absorbed, usually quite naturally, into the main stream of development. In this brief historical survey we began with Trotter the pioneer, and we conclude with Paterson as the accepted leader in illumination for between them these two span well over half a century of illuminating engineering in this country. Many, it is true, have contributed to the progress of lighting, but from the frequency with which the names of Trotter and Paterson have been mentioned you will be able to judge of the vast debt we owe to those two great men whose memory we are honouring to-night. 
